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Abstract- This paper focuses on Reduce rejection Rate of Connecting rod by Design of 
Experiments. In this Research work uses ¥2 Fractional Factorial Design Techniques. This 
research works divide in two parts. This paper present first part of research works. First part 
consists of control of Rejection rate consider six type of control parameter namely, 1 Central 
distance of rod, 2 Central distance of cap, 3 Rod face Symmetricity, 4 Cap face Symmetricity, 5 
Assembly Hole of rod, 6 Assembly Hole of cap to select for the optimize condition for Reduce 
Rejection Rate of connecting rod. In this research work use Minitab statistically analysis 
software. V2 Fractional Factorial Design Experiments generate 32 Experiments design by help of 
Minitab software. In research work part two in performs Design analysis steps and also 
generation of results. This result suggests most affective parameters or significant parameters 
which are responsible behind the Rejection of connecting rod. 
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1. INTRODUCTION 

This paper deal with reduce rejection rate of connecting rod by using Design of Experiments 
with Minitab Statically analysis software. Experiments are performed today in many 
manufacturing organization to increase our understanding and knowledge of various 
manufacturing process. Experiments in manufacturing companies are often conducted in a series 
of trials or tests which produce quantifiable outcomes. For continuous improvement in product or 
service quality, it is fundamental to understand the process behavior, the amount of variability 
and its impact on processes. In engineering environment, experiment is often conducted to 
explore, Estimate or confirm. Exploration refers to understanding the data from the process. 
Estimation refers to determining the effect of process variables or factor on the output 
performance characteristic. Confirmation implies verifying the predicted results obtained from 
the experiments. In manufacturing process, it is often of primary interest to explore the 
relationship between the key input process variable (or factors) and the output performance 
characteristic (or quality characteristic). Statistical thinking and statistical method play an 
important role in planning, conducting, analyzing, and interpreting data from engineering 
experiments. When several variables influence a certain characteristic of the product the best 
strategies is then to design an experiments show that valid, reliable and sound conclusion can be 
drawn effectively, efficiently and economically. [12] 



2. PROBLEM STATEMENT 



Automobile industries produce mass quantity of connecting rod for heavy automobile vehicle. 
The main problem is Cap and Rod assembly bolt tight happen. 




Assembly 
bolt 



Photograph of Cap & Rod assembly bolt tight problem 
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Above figure indicate that connecting rod assembly has two main parts. Top part of this 
assembly called cap and bottom part is called rod. After complete all manufacturing operations 
When assemble of these two parts cap and rod assembly bolt tight happen. And bolt no rotate 
freely in the cap and rod assembly bolt hole. So Connecting rod goes in rejection. The Customer 
requirement is freely rotate bolt in the cap and rod assembly bolt hole with best quality. So this 
type of bolt tight problem is main reason for rejection. 
3. CONSIDERABLE PARAMETERS [1] 

1 . Central distance of rod (CD.ROD) 

2. Central distance of cap (CD. CAP) 

3. Cap face Symmetricity 

4. Rod face Symmetricity 

5. Hole of rod 

6. Hole of cap 

3.1 Parameters Levels [1] 



SR.NO 


PARAMETER 


LEVEL-LOW 


LEVEL-HIGH 






MM 


MM 


1 


Central distance of rod 


80.04 


80.36 


2 


Central distance of cap 


80.04 


80.36 


3 


Cap face Symmetricity 


19.10 


19.50 


4 


Rod face Symmetricity 


19.10 


19.50 


5 


Hole of rod 


12.200 


12.218 


6 


Hole o cap 


12.200 


12.218 



Table- 1 Parameters levels values 



3.2 Experiments Design Base on 1/2-Fractional Factorial Design Rule 



SR.NO 


CD.ROD 


CD.CAP 


CAP FACE 


ROD FACE 


A.HOLE 


A.HOLE 








SYMMETRICITY 


SYMMETRICITY 


OF ROD 


OF CAP 


1 




-1 


-1 






-1 


2 




1 


-1 






-1 


3 




1 


1 






1 


4 




1 


-1 






1 


5 




-1 


-1 






-1 
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6 


-1 


-1 


-1 


-1 


1 


1 


7 


1 


1 


1 


1 


1 


1 


8 


1 


1 


-1 


1 


-1 


1 


9 


1 


1 


1 


1 


-1 


-1 


10 


-1 


1 


-1 


1 


1 


1 


11 


-1 


-1 


-1 


1 


1 


-1 


12 


-1 


-1 


1 


-1 


-1 


1 


13 


1 


-1 


-1 


-1 


-1 


1 


14 


-1 


1 


1 


1 


1 


-1 


15 


1 


-1 


-1 


1 


1 


1 


16 


1 


1 


-1 


-1 


-1 


-1 


17 


-1 


-1 


1 


1 


1 


1 


18 


1 


-1 


1 


-1 


1 


1 


19 


-1 


-1 




1 


-1 


1 


20 


1 


1 




-1 


1 


1 


21 


1 


-1 




-1 


-1 


-1 


22 




1 


1 




-1 


1 


-1 


23 




-1 


-1 






-1 


1 


-1 


24 




-1 


1 




1 


-1 


-1 


25 










-1 


-1 


26 










1 


-1 


27 










-1 


1 


28 










1 




29 






















30 






















































31 




























32 





























Table-2 1/2-Fractional Factorial Design for 
3.3 Enter Values of high and low Level for all Parameters & En 
of 25 pieces. And prepare following table by use of Minitab sta 



Experiments 

er the number of OK Pieces out 

r 1 8 71 

istically software. 



SR. 


CD.ROD 


CD.CAP 


CAP FACE 


ROD FACE 


HOLE 


HOLE 


OK 


NO 


MM 


MM 


SYMMETRICITY 


SYMMETRICITY 


OF 


OF 


PIECES 








MM 


MM 


ROD 


CAP 


Out of 












MM 


MM 


25 


1 


80.36 


80.04 


19.1 


19.1 


12.200 


12.218 


24 


2 


80.36 


80.36 


19.1 


19.1 


12.200 


12.200 


19 
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3 


80.36 


80.36 


19.5 


19.1 


12.200 


12.218 


20 


4 


80.04 


80.36 


19.5 


19.5 


12.218 


12.200 


24 


5 


80.36 


80.36 


19.1 


19.1 


12.218 


12.218 


20 


6 


80.36 


80.36 


19.5 


19.1 


12.218 


12.200 


20 


















7 


80.36 


80.36 


19.5 


19.5 


12.200 


12.200 


20 


8 


80.36 


80.04 


19.5 


19.1 


12.218 


12.218 


25 


9 


80.04 


80.04 


19.1 


19.5 


12.218 


12.200 


25 


10 


80.36 


80.04 


19.1 


19.5 


12.218 


12.218 


24 


11 


80.04 


80.36 


19.1 


19.1 


12.218 


12.200 


25 


12 


80.04 


80.36 


19.1 


19.5 


12.218 


12.218 


24 


13 


80.36 


80.36 


19.1 


19.5 


12.218 


12.200 


20 


14 


80.04 


80.04 


19.1 


19.5 


12.200 


12.218 


25 


15 


80.04 


80.36 


19.5 


19.5 


12.200 


12.218 


24 


16 


80.04 


80.36 


19.5 


19.1 


12.218 


12.218 


25 


17 


80.36 


80.04 


19.1 


19.5 


12.200 


12.200 


24 


















18 


80.04 


80.04 


19.1 


19.1 


12.200 


12.200 


25 


19 


80.36 


80.04 


19.5 


19.1 


12.200 


12.200 


25 


20 


80.04 


80.04 


19.1 


19.1 


12.218 


12.218 


25 


21 


80.36 


80.04 


19.1 


19.1 


12.218 


12.200 


24 


22 


80.04 


80.36 


19.1 


19.5 


12.200 


12.200 


25 


23 


80.04 


80.04 


19.5 


19.5 


12.218 


12.218 


25 
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24 


80.36 


80.04 


19.5 


19.5 


12.200 


12.218 


24 


25 


80.36 


80.04 


19.5 


19.5 


12.218 


12.200 


25 


26 


80.04 


80.36 


19.5 


19.1 


12.200 


12.200 


24 


27 


80.04 


80.36 


19.1 


19.1 


12.200 


12.218 


24 


28 


80.04 


80.04 


19.5 


19.1 


12.218 


12.200 


25 


29 


80.36 


80.36 


19.5 


19.5 


12.218 


12.218 


20 


30 


80.04 


80.04 


19.5 


19.5 


12.200 


12.200 


25 


31 


80.04 


80.04 


19.5 


19.1 


12.200 


12.218 


25 


32 


80.36 


80.36 


19.1 


19.5 


12.200 


12.218 


20 



Table-3 Enter values of High/low level for all parameters 

IV. RESULT 

This research paper result indicates 32 Experiments Design involves High and low values 
of all the parameters and according to this design perform 32 Experiments and taking result out 
of 25 pieces. These ok pieces put in design table by use of Minitab software. This design table are 
very useful for perform of Design analysis step. 

V. CONCLUSION AND FUTURE WORK 

This paper described in detail use of the Design of Experiments method applied to reduce 
rejection of connecting rod. The six control parameter consider for control of rejection are 1 
Central distance of rod, 2 Central distance of cap, 3 Rod face Symmetricity, 4 Cap face 
Symmetricity, 5 Assembly Hole of rod, 6 Assembly Hole of cap. Then decide their higher and 
lower values for Experiment by use of Vi fractional factorial design techniques. By this technique 
design 32 experiments. In each experiment had taken 25 sample of connecting rod. Collect all 
experiments result and input in Minitab statistical analysis software. 

Future work will consist of analyze fractional factorial design and generate the result. 
This result will indicate most affective parameters or significant parameters which are 
responsible behind the rejection of connecting rod. 
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